Using inequality techniques and coincidence degree theory, new results are provided concerning the existence and uniqueness of periodic solutions for the Duffing type p-Laplacian equation with multiple constant delays of the form ϕ p x t Cx t g 0 t, x t n k 1 g k t, x t − τ k e t . Moreover, an example is provided to illustrate the effectiveness of the results in this paper.
Introduction
Referring to the work of Esmailzadeh and Nakhaie-Jazar 1 , Duffing type equation is the simplest case of a vibrating system with nonlinear restoring force generator element. This is equivalent to a mechanical vibrating system with either a hard or soft spring. Thus, this equation and its modifications have been extensively and intensively studied. In particular, the existence of periodic solutions for Duffing type equations with and without delays have been discussed by various researchers see, e.g., 2-8 and the references given therein . However, to the best of our knowledge, the existence and uniqueness of 
Preliminary Results
Throughout this paper, we will denote
2.1
For the periodic boundary value problem
where f ∈ C R 3 , R is T -periodic in the first variable, we have the following lemma. 
has no solution on ∂Ω.
ii The equation
has no solution on ∂Ω R.
iii The Brouwer degree of
Then, the periodic boundary value problem 2.2 has at least one T -periodic solution on Ω.
We can easily obtain the homotopic equation of 1.1 as follows: 
Moveover, if x t is a T -periodic solution of 2.6 , then
Proof. Let x t be a T -periodic solution of 2.6 . Then, integrating 2.6 over 0, T , we have
Using the integral mean-value theorem, it follows that there exists t 1 ∈ 0, T such that
We now prove that there exists a constant t 2 ∈ R such that |x t 2 | ≤ d.
2.10
Indeed, suppose otherwise. Then,
Let τ 0 0. From A 1 , 2.9 , and 2.11 , we see that there exist 0 ≤ i, j ≤ n such that
which, together with 2.11 , implies
Without loss of generality, we may assume that x t 1 − τ j > d the situation is analogous for −d > x t 1 − τ i . Then, we have 
2.17
for all t, x 1 , x 2 ∈ R, k 0, 1, 2, . . . , n. Then, 1.1 has at most one T -periodic solution.
Proof. Suppose that x 1 t and x 2 t are two T -periodic solutions of 1.1 . Set Z t x 1 t − x 2 t . Then, we obtain
2.18
Multiplying Z t and 2.18 and then integrating it from 0 to T, from A 2 and Schwarz inequality, we get
Abstract and Applied Analysis
2.19
Since
Thus, x 1 t ≡ x 2 t for all t ∈ R. Therefore, 1.1 has at most one T -periodic solution. The proof of Lemma 2.3 is now complete. T be a T -periodic solution of 2.6 . Multiplying x t and 2.6 and then integrating it from 0 to T, we have
Main Results
Since x 0 x T , then there exists t 0 ∈ 0, T such that x t 0 0. And since ϕ p 0 0, we have
where t ∈ t 0 , t 0 T . In view of 3.1 , A 2 , and Schwarz inequality, we get b 0 |x| 
